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The ep&tauial growth of doped s$,@.e arya ta l  silicon on 
s w a o n  substrates hss becam an inportant process in the Pabficatlon of 
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Descrirrtlon of Apparatus 
General: 
m t e  dapo8%th &E 8 O W @ b h O d  CU&oBD mmt C-8d 
of a gaa control apparatus which controbthe atmosphere of a reactian tube 
In which the S p i t e  layers are deposited; an electronic programing 
device wfiich operates the gaa control apparatus valves thraagh the desired 
cples; urd the -tion tube apparatuo oonrrlrting of a quarts tube mod 
in an Induction heat- coil lrhich heats the rillcon sabrtrates 
of a amboa maaceptor. The, rsroth tuba appsrrttlrr and gsrr control rgp.r.fp. 
are in enclosures a a h  permit air t o  be drawn through and exhausted thropeh 
an aadunat a@Xsll. 
Gas C o n t m l  Aumrattmr 
'phe proportioning of the diiferemt gases which make up the reaction 
tube atmosphere 5s acctxpliahed by adjuathg needle valves to  obtain pm= 
determined flow rate8 a8 nrearmred 
ilow msters are xmutxted on a psael with a graphic dbplbJr describing the 
schematic hookup. 
f l a w  meters. n e s e  needle valves and 
In  piSnre 1, the Row mters are ehown in Line 3 and the needle 
valves are in Idnee 2 and 4. The dopant aoxmentratlon is controlled & 
-her dil\xtion of the  doping gas (which l a  sppplled as a 100 ppn dilation) 
in aydrogsn In the follawing manner: 
Diborane is proportimed tbrough mter mF3 and mired with hydrogen 
f-- mhZ' &2= A Of t h h  -UFO p 8 s d  thZ'Oti@ mStSr  
P-3 bp adjll8- Of needle d - 8  P-4 Uld P-20 Thi8 -m b f t U " t h  
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a l l h o n  tetrschloride hmerrsed 2x1 a thsraral bath of i a e  and water, Th%a 
The other gases are achoitted airectv to the nain gas strera in 
the rsquired rmomrts by the ilow meters uui corresponding needle rdre8 .  
See Appendix Chart 1 fora#ter tw amangmmt and 5 
for external gas hookup. 
Electrioal Control: 
The gases are admitted to the reaction tube %n the proper aequanae 
BI1 O b C t d C  programner. Thia a 8t-W which &8 
pul~ed to each cycle posltbn by yariabla tiPsarrr adjpSted for the des- 
3 '  
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For each aycb positbn, the pmgrau6er admits the pwpr gss- 
by turning on normally closed 2-ws~nelvas for the reqaired bterval. 
However, the doping gfiaes are turned on before they are r e e d  ao the 
flaw may reach a r i U U l  Conditfona snd p8-t last minute ad3Il$hellt6 
if necessary, A t  the  proper cycle, the mgrsmmr switches the >w 
d . s  to flcrw the dophg gases fixmi the cahaost to  the 
see chart 2. 
gm strem. 
!Fhe electrical  8chemtic iS shown in Figures 6 end 7. 
Reaction Tub Amatus: 
Gas Pdxtaree Froan the gas control panel are admitted t o  the 
reaction tube and the c h d c a l  reaction is indaced by the heated sj.U.coa 
wafer SIU’lace. 
msceptor, the wafers are broaght t o  l l j O * C ,  a temperature found adequate 
indnctbn hesting of a quarts covered graphite 
for a btsadsd pI’OC88Se8. -08 2 and 5.  
Since the reaction deplete8 the gases aa they pa88 over the sfflcon 
wafers, the sasceptor iS lrwrrmted on a sled which tilts the asseuibly. 
8puUng the used gases around the sides, a ireah gss mixtare 
for each wafer. F’igure 2 illustrates the  lmsceptor a s e d d y .  
h u r e d  
Gases exhaasted froan the  reaction tube are exploelvs, oorrosire 
and poisonons and must be aagSaate3,y disposed. Therefore, connectian of 
the exhawt delivery tube from the  reaction tube to an exhnagt vent (4” or 
larger) with a strong f l o w  of air w l l l  serve t o  dilate the gases blow the 
hazardous 1-1 and assure that  they are all carried f’ran the bulldbg. 
The enalosars wrrormding t h e  reaction tube mast protect against 
the  hazards of accidental release o f t h e  reaction gases, acplosiona which 
Thia may be accmplished with the enclams shown i n  Flgux-e 4. 
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1.2.2 Renew tanks before preswre drop8 below 1% pig. 
1.2.3 Check that Une pressure at gas control panel is 15 psig. 
1.3 RF Cenerator Stsrt-up 
1.3.1 Turn on cooling water to RF generator. 
1.3.2 ’Run on fiLe3psnt pawer to  BF generator. 
1.4 Gae Control Panel Preparation 
1.4.1 011 hand Shat-Oilt Vd-8 Of g-88 that be Wed 
d t W a  the d e y o  
7 
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1.4.3 Set needle ~almr for flom ohown in rprarral- 
i n  chart 2. 
1.4.4 Purge for minimam of 15 ndnatea. 
1.5 Susceptor Preparation 
1.5.1 Select a quartz envelope from rrtoyage. 
1.5.2 Select a graphite sta8captOr frmn storage. 
1.5.3 Select a quartz artseeptor rrled fzm storage. 
1.5.3 A s s d l e  per Pigrtre 2. 
1.6 Sosceptor C l e q  
1.6.1 Reamre ~ s s ~ + I B ~ *  from sled. 
1.6.2 Rsppors graphite swceptor f’rom quar ts  emelope. 
1.6.3 pbce quarts smslope in CP-4 for l/2 hour. 
1.6.4 Clean sled perbdlaslly. tacoording to step 1.6.3 whenever 
a depodt is 
1.6.5 Rinse quartz envelope i n  demlneralhed water at lesrrt 3 
times 0 
1.6.6 D r ~ r  and store ernrelope and sled in storage cabinet. 
1.7 Reactor Tube Cleanbg 
1.7.1 Several simi lar  sillcon deposition runs may be made before 
the reactor tube xmst be oleaned, otherwise, clean af’ter 
each run. 
1.7.2 &*e reactor tube in 95% HR03:5% HF’ for 30 minutea. 
1.7.3 Rinse a ndninmm of 5 t h s  h dsrmineralieed watxr. 
8 
AEROWACE DlwslON 
UNCLASSIFIED 
2. 
2.2 I)eterPdne 8-m dqposAti0n t h  hum Step 2.1.2 axld Graph 1. 
2.3 DetarPine d e  deqaozsitian time Ih.aar step 2.1.5 and Graph 2. 
2.4 Dettumins powry&r'lte d e p o d t h  tims h.asn step 2.1.6 snd 
Graph 1. 
2.5 Determine dopant concentration of reactor tube atmosphere from 
step 2.1.3 and 2.1.4 and Graph 3 0  
2.6 Determine dopant dilation fhm meter settings from concentrations 
fram step 2.3 aad &a@ 4. For greatest accuracy, the glsss floats 
of the meters should be kept between 6 cm and 12 cm. See Example 
in Appendix 1. 
2.7 T&me setap 
2.7.1 Set etch timer for Interval determined in step 2.1.1. 
2.7.2 set silicon depositioa timer fur interval detewiaed in 
s t q l  2.2. 
9 
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2.7.2.2 If I and P type gases are used in sequence to obtain 
two layers, set sequence selector t o m e  d t c h  to 
the "EP" or r'P-Ha position. Bote: By nature, thia 
toggle switch has a csnter-off position. Thla 
position is never t o  be plied. 
2.7.2.3 If B on I m r s  are t o  be deposfted, set the &type 
t b r  for the to t a l  tims t o  obtain the caibined 
thlcknesa and nummlly change meter settiags sitor 
the proper portion of t h e  has elapsed for the dlf- 
fering Iqer concentrations (N on W- for instanae). 
Should the &type dopant gases be dlfferent (phoe- 
pbroua 011 arssnic doped sillcon, for iaatance) 
switch &type dopant selector t o m e  switch after 
the a m a t e  time has paesed and change apater 
settings I f  necessary. 
2.7.3 Set &de deposition ther for time 3x1 step 2.3. 
2.7.4 Set undoped sillcon deposition t b e r  for  t h  detmdned in 
step 2.4. 
2.8 Electric P d  Toggle Switch Setup. 
. 2.8.1 Ptrrge &ss selector switches. 
2.8.1.1 For mns not using siLcon dioxide deposition cyc 
d l  purge wdtches 8hould be set  t o  H2. 
2.8.1.2 For rtxm u s i n g  sillcon d l d d e  for a final step, 
sat aJdde purge to  If2, set bake/Si dep. ther t o  
5 e., set bake/Sl dep. toggle selector switch t o  
lo 
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bate pOSitiOn9 6& -80 to- HZ urd 8 d  d 
purge toggle swftch t o  N2. 
2.8.1.3 For rune using silicon d i d d e  followed by =doped 
silicono set oxide purge gaa selector switch t o  N2, 
set bake/Sl dep. selector toggle switch t o  SI-Dep. 
position (the comesponding purge selector switch Aa 
now oat of clrctdt), set bake/Si dep tber t o  desired 
time setting and set cool -le purge gas se l ecb r  
writuh to H2 pos1tloa. 
2.8.2 All 11Auto41anu111 toggle switches pmst be in "Auto" posl tbn 
for autmnatlc operation. 
2.8.3 The llBueeer=Offll swituh connects an audible signal t o  the  End 
Cycle indicator U t e  when in the *lBu~terl' position. However, 
the llerrd-cgolel' poeltion of the syete~l flm nitrogen over 
the cold wafers and therefore the wafers need not be r(l0DDVBd 
inmediatelye In this case, the audible signal mey be turned 
t o  the l'offll position. 
2.8.4 The llolo-OFF1l toggle PIWitch starts the automatic cycle. Ihnual 
operation can be performed only when this switch iS in the 
llOFF1l position. 
2.8.5 The llSCRAWt-Normslll switch may be peed t o  abort any run, 
either manual or aat0mati.c. This switch turna off a l l  gases 
except the high flow nitrogen and the  main three-way valve 
canthues t o  flow this nitrogen t o  the reactor tube. WhUe 
thie switoh %e actuated, the other electric panel d t c h e s  
be returned t o  either "offn or %~rmal~~ posltlons. 
J N C L A S S I F I E D  
2.8.6 The flAutdknual" snitch actuates the msiA throe-- rrlrr 
for atxtamatlc or manual operation. 
2.8.7 The %type Dopant switch may select e i ther  ar~ine or phosphine 
for we 88 the dopant gas. 
2.8.8 The &type Dopant "IFFOuTt1 d t c h  disconnects the doplng -8s 
Pram operation. 
2.8.9 The P-type Dopant lfDB-OUTn switch operates per step 2.8.8. 
2.8.10 For 2-l8yer depositlona of different dopant tgpes, the tlIU-P" 
-_ 
or rtP-Nrr positions gives the desired seqpence. See step 
2 .7 .a .  
2.8.11 llSysteua Fttrgel' Switch actuates the hydrogen solanoid v a l ~ l r  
and purges through the sillcon tetrachloride bottle. Also, 
the duplng gas and the m g e n  chloride valves are operated 
t o  flow gases oat the main 3-w valm to  the exhawt. 
2.9 Flaw Mer Sebup 
2.9.1 Set t ing  of gas flaws maat be done under operating conditions 
with the gasea at eqrrillbrium. Once this I s  done, the sdme 
gas flaws will repeat aa long ae Une pressure r d a  the 
same. Therefore, s b i i l a r  runs mey be repeated. For runs 
rsqtliring different atmosphere concentratlam, the meters must 
be pre-set before the sillcon is loaded in the reactor tube 
as follows: 
2.9.2 Connect the reactor tube t o  the dellvery tube irom the ges 
panel. 
2.9.3 Connect the reactor tube t o  the  exhaust Ilne. 
2.9.4 Plaoe llAuto-Manualil 8Witch (beside SCRAM switch) in marmal 
I 
posltlan. 
12 
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2.9.5 Actuate Etch t1Auto4hua111 switch t o  obtain manual operation. 
2.9.6 When Hydrogen Chloride f2ow meter B-3 reading has etogpsd, 
changing indicating eqpillbritlm conditiazls, set needle valve 
BJ, t o  set the glaes ball  a t  U. cm. 
2.9.7 Set Hydrogen meter E-3 glass ball to read 9 cm. 
2.9.8 Set Qdrogen meter F-3 glass ball  t o  read 6 cm. 
2.9.9 Actaate S D e p  d t c h  t o  obtain manual operation. 
Then return Etch llAuto-Mannalll switch t o  Auto position. 
2.9.10 After equilibrium conditions have been reached, set flow 
meters H or I, K and M-3 t o  setting determined in step 2.6. 
Sindlarv set meters J and L3  Needle valves 5-2, L 2  should 
be closed only enough t o  obtain sufficient back preespre t o  
sapply the reqaired Flow through the neoCt flow meters. 
2.9.U. Actuate P-Dep tlAuta-Manualr' d t c h  to  obtain manual operation. 
llAuto-Manualt' switch t o  its "Auto1' position. 
2.9.12 Set flow meters I, P, and R and 0 and Q s4mflar t o  step 2.9.u). 
2 .9 .u If an Oxide run is t o  be made, operate the llAuto=Hanuall' 
Then return Ndep 
switch t o  obtaln manual Oxide cycle operation and adjaat the 
carbon dioxide flow t o  obtain a C-3 meter ghos ball setting 
of 15 cm. See etep 2.9.6. 
. 
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3. Run Operation $1 
301 set pel' St- S M b a  1. 
3.2 Set up apparatw per steps in Section 2, 
3.3 faad sasceptor assembu 
3.3.1 Asseaable susceptor parts. See Figure 3. 
3.3.2 Place cleaned wafers on the top center m e  of the quarts 
envel-. SeeFl.gure3. 
3.4 Load reactor tube 
3.4.1 Place the loaded swceptor assembly in the reactor tube. 
3.4.2 Position at the mid-point of the RF indnction heat- COO. 
3.403 R s p l s c e  me. 
3 . 4 4  Place the e x h a , ,  dellvery tube I n  the exhaust port. 
3.5 Place YXWFF"' switch on l*OIU1t position. 
3.6 Honitoring of run (Automatic cycle) 
3.6.1 Start Cycle in S min. of high flow nitrogen. 
see Chart 2. Blain +way valve actuates f l o w  to reactor tube. 
3.6.2 W a r m -  Gmle 5 &. Hfgh nitrogen off. 
For flow rates 
H i g h  m g e n  on, 
sic1 bppass, and RF generator plate on (power to  induction 4 
cofl) . 
3.6.3 Monitor temperaturet. Adjust power i f  aeceasary to maintab llN°C. 
3.6.4 Etch Cyc19 - lMpler TI (F'igure 3) Hydrogen on, hydrogen chloride 
on, doping gases on but %way valves flawing to exhaust. 
3.6.5 Etch Cycle Purge - hydrogen on, Wrogen chloride off. 
u, 
AcUOfPAQ MVIW 
U N C l  ASSlFtEO 
. 
I 
UNCLASSIFIED 
3.6.6 N - t m  Deposition Cycle - !her Tz, hsdrogen a, S1Cl1, ilow to 
teabe, btgpe  doping gases on, &type mution stage 3-w 
directed t o  t*, €'-type dilation stage on but 3-v talre ilow 
t o  exhaast. 
3.6.7 Ktme Demsition &m cvc l e  - hpirogen OII 
3.6.8 P - t m  Dewsition b l e  -,"mar T3, hydro- a, S l C l ,  fiaw to 
t u b ,  P - t m  doping gsses on, P-type dilution stags 3-w raf- 
directed t o  tube. 
3.6.9 P - t m  Dmsl t ion  Purm Cyc l e  - hydrogen on 
3.6.10 Cwde De~oeition h l e  - Timer T4, hydrogen on, Sic$ W to 
3.6.U b i d e  Dmsl t ion  Purm Cyc l e  - nitrogen on. 
3.6.12 W d e  Bake Cmle - Timsr T nitrogen on. 
3.6.13 Undoped Silicon DepasMon Cycle (mas be used Instead of 
tube, carbon dirvdds on. I 
5 
step 3.6.12) timer T , hmogen on 9iC1 flow t o  tube. 
3.6.14 Cool Cscle - 5 mine, hydrogen of nitrogen, RF generator plate 5 4 
circuit off .  
3 -6 .l5 Purue Cycle - 5 min., nitrogen 
3.6.16 End Cycle - untime, high flow nitrogen 
3.7 Return lloN-oFFw switch t o  nOFF1l poaltion. 
3.8 Unload cwscsptor assembly from reactor tube. 
I 
~ 'U 
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4. lhintenance of Apparatus 
4.1 
4.2 
4.5 
4.4 
4.5 
4.6 
Stahless  steel solenoid valves 
4.1.1 Since stainless steel  may i n  t h e  be attacked and corroded both 
outside and Inside the valve, periodic disassembly and acid 
cleaning may be necessary, 
4.1.2 When valves are reassembled, if  evidence of leakage is  apparent, 
or arnroYing solenoid buzz is present, lubricate the plunger with 
a fluorinated hydrocarbon grease such as Tel-Ffl or flFluoroltrbsw~ 
Teflon and nylon solenoid velvets are assslnbled and seeted at the 
factory, therefore they should be returned t o  the f a c t o q  for 
repairs that may become necessary. 
H a n d  shntdff valves should have periodic leak checks made with a 
soap solution to insure that the teflon packing is not leaking. 
the packing nut unt i l  leakage stops. 
Flow meters are of stainless s teel  construction and the sann3 consider- 
T i g h t e n  
t ation should be given as i n  line 4.1. 
The f l o w  meter needle valves depend on "0" r ings  for s e w  purposes. 
Should these develop leaks, they should be replaced with V i t 0 b . A  "Oft 
rings of the s a w  size. hbrication should be with "Kel-FW or aimilar 
fluorinated hydrocarbon grease. 
A- needle Valves Wet con8tmcted of 8 t r n e 8 8  d-1 with 
Viton-lfAtl rcO1f rlngs. lhintenance as in 4.5 
14 
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i 
Hatheson C a p m y  
P.O. Bas 85 
East Rutherford, Mew Jersey 
Ashcmf% &emure Gegelr - Hodel UXxIB, 2)2" dias. &" Block comectiqn 
0 - 308 range, Flush Mount 
He S. 
810 Noblestow Raad 
Pittsburgh 5, Pa. 
Jacobs and AasociBte, Incorporertsd 
_ I  
Tef lon and dhpbram ~~ - Valaor w e e r i n g  Corporcrth 
365 Carnegie Ave 
Kenilworth, New Jersey 
Stainlea6 Steel Solemid Valves - 3 way operation 
Automatic Switch C a p a n y  
F'lorham Park, New Jersey 
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Bristol Reset T l m r  - Series 21 
Bristol Hotors 
old seybrook, Connecticut 
Atcotrol D i a l  ?'hers - Automatic Timing and Controls 
King of pruasis, Pa. 
E ~ O U  net- urd Psrts - Brooks Inatmrmeat D i v i s i n n  
EmersonElectrb C u q x q  
Hatfield, Pa. 
Botw StegPing - Autamatic Electric 
Shirley Highwcls and Edsoll Road 
springiield, V l r g l I I i a  
O.ser: Phosphins h w g a n  - 100 P", "Af1 cylhder, CGA 350 
b & l 0  &n mgen - 100 PFB, IfAIJ cylinder, CGA 350 
DIborane In  Eydmgen - 100 PPH, "Aw cylinder, CGA 350 
bgulators for abatre: Model 19-350 Diff'bslon Reelstant metal 
dlaphram regulator, with Tybk Fitting. 
Carbon D i o a i d e ,  Coleman InatrumexrL Grade - No. 2 cylinder, CGA No. 320 
Regulator for GO2: Hodel 19-320 Diffusion Resistant -tal diaphram 
regulator, with Tybk Fitting 
Silane, serpicondactor grade, No. 3 cyl, CGA 510 
Regulator for si lane:  &del 1955lO Specisl for doping gas 
b a t o r  fOr rsldrogen chbdd8: Hodel Bl5A-330 C m 8 f O n  h8%8t& 
Regplator 
All,above iram: Matheson Capparro~, Incorporated 
P.O. Bax 85 
Al-2 
AEROSPACE DJVISKm 
UNCLASSIF IED 
* UNCLASStFfED @- 
Hydrogen chlari.de, AnhydnwJ, for sdconductor m e  frola 
Frontier Chemical Company 
600Doremw Am. 
loewsrk 5,  New Jersey 
SiUaon Tettrachlor2de - Gallon containers - Electronic grade 
Anderson C h d c d .  D i v i s i o n  
Stauffer Chemical C a q x m y  
380 Madison Avenue 
New York, loew Tork 
Gr-c Suaceptors - Bectsngnlar graphlte bare for Iuducth  hertlng puqmee~. 
1 5 / ~  wids (%en) x 1/4" high <-'p/isn> x 9" 
Ultra Carbon Corporatios 
P.O. Bar 747 
IBrrJr city, ncbiesa mQ9 
0-3 
AEROSCACL OMsKm 
UNCLASSIFIED 
. .  . UNCLASSIFJED I 
AFmmIx 2 
I* 
2. 
3. 
4. 
5. 
6, 
7. 
8. 
9.  
lo. 
11. 
ondoped 8 S h m  deposition tiP#, l a  0 minute. 
Atmosphere dQpsst eoncentration is dateradned to be 3 x 10 -4 p p ~  
*a* 3* 
-4 R m  Grm 4, 3 x u) 
float of the m g e n  rseters J and L and 4.8 QP for the glass 
floats of the dopant and mixture meters I, K and H. 
Set etch cycle timer for 15 minutes. 
Set Stm sillcon deposition cyale ther for 22 minutes. 
Set P-type silicon deposition cycle timsr for 0 mimrtss. 
Set azide deposition timer for 0 ndnutes. 
Set w b p d  sillcon depoaitlon t&wr for 0 minutes. 
ppn indicates that 5 cm for the &laas 
A2-1 
AEROWACE DtvltKm 
UNCLASSIFIED 
Meter Arrangement : 
Location Brooks Instmrment Number 
A-3 R-2-15-B 
B-3 R-2-15-D 
c-3 R-2-15-D 
e-3 Not used 
E-3 
F-3 
C-3 
H-3 
1-3 
5-3 
R-3 
b 3  
M-3 
N-3 
0-3 
P-3 
Q-3 
R-3 
s-3 
R-2-1SB 
~-6-1%~ 
Any tube suitsble 
R-2-15-AAA 
R-2-15-AAA 
R-2-15-D 
R-2-15-AAA 
R-2-15-D 
R-2-15-AAA 
R-2-15-AAA 
R-2-15-D 
R-2-15-AAA 
R-2-15-D 
R-2-15-BAA 
R-6-15-A 
Gas Metered 
Idle Nitrogen (Air C m 8 )  
Hydrogen Chloride 
Carbon Dltxl.de 
Silane 
Hydrogen 
Hydrogen 
Hsdragen 
Arsine in Hydrogen 
phosphine in Hydmgen 
Hydrogen 
Arsine/F’hosphine I n  Hydrogen 
Hsdrogen 
Arsinefiosphbe in Hydrogen 
Diborane in Hydrogen 
Hydrogen 
Diborane in Hydrogsn 
Hydrogen 
D i b o r a n e  in Hydrogen 
Nitrogen 
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GRAPHITE SUSCEPTOR 
WAFERS SHOWN 
ON SUSCEPTOR 
,SI L 
LOADED 
ASSEMBLY 
ICON WAFERS 
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Phosphine 
c Poeition 3,4,5,9,U) and Manual Purge Toggle 8wltch 
Hydrogen for dilution 
Position 3,4,5,6,7 and Hslmsl Purge T- S a t &  
Hsdrogen for dilution 
Position 3,5,7,9,U,l4 and Manual Purge To& SW 
To Purge Selsctor Switch08 Connected to Porritbn 
2,4 6,8,m, 12913 15 
Carbon Dl.ad.de 
To"CS0FF" Switch and Syutm Switch 
Idle Nitmgen 
High N i t r o  
Posit ion 1,16,17,18 
To Purge Selector Switches Connected to Pob$t+.m 2,&, 
6 9 8, UJ-3 15 
Position 5,9 
N-Dopant ldxtars 
PaopnIlt mixture 
Position 5,7,9,ll,l4 and Hauual Purge Toggle SW. 
Hydrogen to  
Sillcon TetrachloA.de 
"On-OFF" Switch Md ' I ( s m u l - A r t t ~ "  Switch 
Main Line Three-way V a l v e  
2 Way Solenoid Valve 
3 nay s o h i d  Val- pigprs 7. Electda v.ltb to Rogrmr Hoolrpp @ 
F-7 
7% 
Fabricate frcm camponents 
pigrrre8. ReratorExiCap 
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EPITAXIAL DIEPOSITION 
EpAtaxy Run No. Lot No. Date In. 
ProJect Engineer Date Run 
Wafers bc 'd  Date out 
Process Control Test Wafers Nub. 
Material Source: 
(Rsanare F2-m Lot) 
m e  W O t  No.- Resistivity 
Requireawrnts : 
C l e a n i n g :  
Vapor Etch "ha: Surface M u a t i o n  ' 
Epi. Resistivffr L 
Epi Thiclmeaa 
€&quested Rec 1 d 
I -  
. .  
Operation Etch 1 s t  layer 2nd layer 3rd Layer M d e  Bake 
xxx 
I 
(*) mutian Wafer 
Operator 
Evaluator 
To Spec. No. 
Commmts 
ll 
F-ll 
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G A S  CONVERSION FACTORS 
BROOKS INSTRUMENT COMPANV. INC, 
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DEPOSITION TIME 
EPITAXIAL LAYER THICKNESS 
vs 
DEPOSITION TIME (MINUTES) 
GRAPH / 
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OXIDE THICKNESS VS DEPOSITION TIME 
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